Introduction: Research on skill acquisition and retention in the prehospital setting has focused primarily on resuscitation and defibrillation. Investigation into other first aid skills is required in order to validate practices and support training regimes. No studies have investigated competency using an extrication cervical collar for cervical spine immobilization. Objective: This study was conducted to confirm that a group of first responders could acquire and maintain competency in the application of an extrication cervical collar over a 12-month period. Methods: Participants attended a standardized training session that addressed the theory of application of an extrication cervical collar followed by handson practice. The training was presented by the same instructor and covered the nine key elements necessary in order to be deemed competent in extraction cervical collar application. Following the practical session, the competency of the participants was assessed. Participants were requested not to practice the skill during the 12-month period. Following the 12-month period, their skills were re-assessed by the same assessor. Results: Of the 64 subjects who participated in the study, 100% were competent after the initial first assessment. Forty-one participants (64%) were available for the second assessment (12 months later); of these, 25 (61%) maintained competence. Conclusions: Although the sample size was small, this research demonstrates that first responders are able to acquire competence in applying an extrication cervical collar. However, skill retention in the absence of usage or re-training is poor. Larger studies should be conducted to validate these results. In addition, there is a need for research on the clinical practice and outcomes associated with spinal immobilization in the prehospital setting. 
Introduction
St. John Ambulance Australia is the leading provider of first aid instruction in Australia, and for many years, has been teaching the application of cervical collars to the layperson as a technique for responding to casualties with possible cervical spine injuries. There are a variety of styles and types of collars advocated depending on the circumstances. Following the practice of in-hospital trauma units, ambulance services around Australia have introduced the use of extrication cervical collars to the prehospital setting.
One of the tasks of St. John Ambulance Australia is to train a coordinated group of volunteers so they can administer first aid in a variety of settings. The type of collar used by first responders of St. John in Australia often is dependent on whatever is compatible with the practice and equipment of the local ambulance authority. This allows for the continuity of casualty care by negating the removal of one type of collar to apply another, and reduces equipment losses by facilitating the exchange of equipment. However, pragmatic and logistical local changes have made it impossible to develop a national "best common practice".
In a report considering the efficacy of first aid training and delivery, Bowler et al conducted a literature review that identified 23 research projects, dating from 1976 to 1997, which tested participants' ability to retain cardiopulmonary resuscitation (CPR) skills. 14 Researchers reported some decline in CPR skills with time, but no decline in theoretical knowledge. There was a suggestion that refresher training should be undertaken yearly. In a questionnaire completed by 980 participants and relating to CPR skills, it was noted that:
1. The decay in CPR knowledge commences soon after training and continues during the next 18 months; 2. After 18 months there appears to be a "bottomingout" effect; 3. While at 12 months following training, the average score is still above a "pass" level, after 12 months it falls below that "pass" level; and 4. 12 months after training, more than two-thirds of the group still retain adequate knowledge levels; beyond 12 months less than two-thirds do; and beyond the third year after training, only about half do. 14 Skill retention research in first aid skills other than CPR is required to validate this experience and provide direction for first responder training regimes. No study investigating the retention of competency for cervical spine immobilization using a cervical collar has been found.
Due to the potential risks inherent in cervical collar application, this research was conducted to determine if St. John first responders could acquire and maintain competency in the application of an extrication cervical collar during a 12-month period.
Cervical spine immobilization was chosen for this study rather than other skills, such as hemorrhage control or bandaging, because it is a skill that is taught in some Australian states by St. John Ambulance Australia with no formal, documented, evidence on the ability of members to acquire, retain, and maintain the skill. Sound clinical governance requires an evidence base to ensure that appropriate and proven clinical skills are being used.
Methods
The project required voluntary participation in a structured training program and evaluation of skill competence at 12 months.
Recruitment
Participants were recruited by a call for expressions of interest from all St. John first responders in the state of South Australia. These first responders held at least advanced first aid qualifications, were active, efficient members of the organization, and formed the convenience sample. Informed consent was obtained and withdrawal from the project could occur "without prejudice".
Training
The training program was designed to instruct individuals in the application of an extrication cervical collar (Stifneck TM Extrication Collar, Laerdal), using product The National First Aid Science Advisory Board has defined first aid as "assessments and interventions that can be performed by a bystander (or by the victim) with minimal or no medical equipment". 2 A first aid provider is defined as "someone with formal training in first aid, emergency care, or medicine who provides first aid". 1, 2 In regard to cervical spine injuries and stabilization in the first aid setting, there is no evidence that first aid providers can effectively use spinal immobilization devices, and there is evidence that the application of spinal immobilization devices can be harmful. Therefore, based on expert consensus, the treatment recommendation is for the first aid provider to restrict spinal motion by manual spinal stabilization if there is any possibility of spinal injury, and should refrain from using spinal immobilization devices. 1 In practice, the circumstances usually will dictate that there are no such devices available. Collars should not be improvised. On occasions, untutored, untrained people will deliver first aid, and this recommendation logically would be extended to them. There may be special circumstances supporting the use of spinal immobilization devices and first aid providers must be trained in the proper use of these devices before using them. 2 In these circumstances, the availability of these devices, and the skill associated with their use, implies that care at a level higher than "first aid" is being delivered.
The term first responder has a variety of definitions. In some North American jurisdictions, certification as a "first responder" is well established. The Australian Resuscitation Council includes the following statement in the definition of a first responder: "a first responder is a person competent in advanced first aid, which includes oxygen therapy and the use of an Automated External Defibrillator, working within a medically supervised and accountable system." 3 Every definition has elements of advanced first aid training with organizational medical supervision and accountability. It is accepted that the first responder provides a standard of care between that of the person capable in providing first aid and of the ambulance officer or basic emergency medical technician (EMT-B). The range of competencies practiced by a first responder is determined by the responsible authority on the basis of education and provision of equipment. Currently, the application of cervical collars is part of the scope of practice of many accredited first responders in the United States. 4 Research relating to the management of cervical spine injuries in the prehospital setting has been directed at determining the optimal cervical immobilization technique. [5] [6] [7] While it is accepted that spinal immobilization devices are effective, 8 there is insufficient evidence advocating the use of a particular device. 9 There remains uncertainty about the effects of spinal immobilization on outcome for trauma patients. 10, 11 However, cervical immobilization is recommended widely and practiced extensively in the prehospital setting. 12 Skill-retention research in the prehospital setting primarily has focused on resuscitation and defibrillation. Much of the work has been dedicated to non-medical first responders. St. John first responders have a high retention of defibrillation skills and "frequent exposure to the Automatic External Defibrillator in the 'on duty' environment is a significant factor in maintaining such a skill." 13 
Acquiring and Maintaining Competence
Of the 23 who did not attend the second assessment, 16 (70%) were competent at the first attempt, while seven (23%) required a second attempt to achieve competence. Of the 14 who did not have a reason for not attending the second assessment, eight (57%) were competent during the first assessment, while six (43%) required a second attempt to achieve competence.
At the second assessment, 11 of the 41 participants (27%) who were re-assessed noted that they had used the skill within the 12-month period, six more than once. The use was associated with training. Members who used the cervical collar more than once were found to be competent at the 12-month mark.
Thirty-three of the 49 subjects (67%) who were successful at passing the initial assessment were re-assessed and 22 (67%) demonstrated competence at 12 months. Eight of the 15 subjects (53%) who required a second attempt at passing the initial assessment were re-assessed, and three (38%) maintained competence (Table 1) . A successful initial assessment was not statistically associated with successful maintenance of competence at 12 months (p = 0.27). Overall, 25 of the 41 (61%) re-assessed members were able to maintain competence at the 12 month mark.
During the second assessment, 60% (n = 18) of participants who had not used the cervical collar within the 12-month period were assessed as competent. This is compared to 64% (n = 7) of participants who had used the collars within the 12-month period (Table 2 ). There was no statistical difference between the use of the cervical collar and no use of the collar during the 12-month period within this sample group.
The achievement of competence against the nine key elements is summarized in Table 3 . By the second assessment, 35 (85%) of the participants were assessed as being competent in explaining the procedure to the patient and assistant, six (15%) did not explain the procedure. Thirtyseven (90%) ensured the assistant supported the patients' heads in a neutral position. Thirty-two (78%) participants were competent at measuring the patients' collar size correctly. Twenty-six (63%) participants used the sizing posts of the cervical collar to select the correct size, five (12%) participants selected the correct size cervical collar but did not use the sizing posts. Thirty-six (63%) participants were able to assemble the cervical collar and applied it while the neck remained in a neutral position.
While the above indicates that >25 participants were competent in individual aspects of applying the cervical collar, only 25 (61%) were deemed competent with respect to successfully applying the cervical collar. The remainder did not fulfill all requirements to be assessed as competent
To be assessed as competent, the subject was required to apply a cervical collar while maintaining the head in a neutral position, utilizing an assistant to support the head with explanation of the procedure to the casualty.
The skill was poorly maintained at the 12-month mark (61%). The main deficiency was failure to maintain a neutral head position while applying the collar. Incorrect collar size selection was the causative factor. Not using the sizing posts correctly did not necessarily result in an incorrect size selection.
information to direct members in the appropriate application of the collar. A qualified St. John instructor presented a group training session. This included theoretical information on the application of the cervical collar and a practical demonstration. Participants were required, under supervision, to apply the cervical collar to different people within the group. The practical session took approximately one hour.
An assessment tool (Appendix) identified 15 elements in applying the cervical collar, of which, nine were considered key elements. Competence in each element was recorded and specific comments could be documented for each element. The tool had been validated previously and used with permission. Assessments were conducted following the practical session and all were performed by a single individual. To be assessed as competent, participants were required to explain the procedure to the casualty and apply a cervical collar while maintaining the head in a neutral position and utilizing an assistant to support the head. If a participant was not able to demonstrate competence following instruction and practice, further instruction and a subsequent re-assessment occurred within one week of the initial training.
Participants were requested not to practice the application of the cervical collar apart from planned re-training periods during the 12-month period. Actual skill usage during this time was recorded after the initial assessment. After 12 months, participants were re-assessed without an opportunity for prior practice.
Ethical Approval
The study was approved by the St. John Ambulance Australia Research Ethics Committee. This is a Human Research Ethics Committee registered with the Australian National Health and Medical Research Committee (EC00360). 15 
Statistical Processing
Statistical processing included the chi-square test of independence; p <0.05 were considered statistically significant.
Results
Sixty-four participants (from metropolitan and outer metropolitan areas) within St. John Ambulance Australia SA Inc. were involved.
Initial instruction and assessments occurred in 2004 with follow-up assessments 12-13 months later. The majority of re-assessments were at the 12-month mark, however, some occurred several weeks later as some members were not available at the targeted re-assessment time. None occurred beyond 13 months from the training. At the conclusion of the initial training, all 64 subjects were deemed competent; 77% (n = 49) after a single instructional period and 23% (n = 15) following further instruction.
Forty-one subjects (64%) were available for the re-assessment; 25 (61%) were deemed competent, and 16 (39%) were assessed as not being competent. Twenty-three subjects (36%) were not re-assessed: three had moved interstate, three had left St. John, three were not able to participate in the re-assessment due to sickness, and 14 did not attend (no reason was given). collars are modified rigid head-cervical-thoracic devices. "Soft" and "hard" describe physical attributes easily recognized. "Hard" has particular relevance in considering complications associated with collar usage. 18-21 "Semi-rigid" and "rigid" relate to functional attributes with implications of efficacy and the ability to precisely differentiate between them which are inappropriate and possibly misleading. 6, 21, 22 These two descriptors may be better avoided. "Extrication" implies utilization for a restricted purpose and with limited duration of use. These implications also have beneficial clinical relevance. 24 While the National First Aid Science Advisory Board has stated that "EMS personnel can properly apply spinal immobilization devices", 1 this may be debated on the grounds that the supporting evidence simply relates to the efficacy of techniques and equipment. 6, 16, 25, 26 It is necessary to rely on organizational quality assurance and audit programs (the results of which have not been published) to confirm this statement.
Acquisition and Retention of Skill
Subjects were able to acquire the skill of applying an extrication cervical collar, but that retention of the skill was poor (61%). The loss of 23/64 (36%) volunteers, in particular the 14 who did not attend the assessment at the end of the observation period, is concerning. Electing not to be re-assessed may indicate anxiety about, or lack of confidence in, competency. It is possible that the overall skill retention rate may be lower than that recorded. There was no predictor from the first assessment for competence at the 12-month mark.
Instructional Emphasis
Comparison of the results identified areas that require greater emphasis during instruction. These included:
1. Assembling a cervical collar; 2. Applying a cervical collar with the neck in a neutral position; 3. Selecting the appropriate size cervical collar; and 4. Using finger measurement and sizing posts.
Discussion

Definitions and Roles
The descriptive terms "soft", "hard", "semi-rigid", "rigid" and "extrication" are used variably in the literature. De Lorenzo refers to a classification that describes three types of cervical collars (with each being available as soft or rigid varieties): (1) namely cervical; (2) head-cervical; and (3) head-cervicalthoracic. 16 in a controlled environment. Accepting that the sample size places constraints on the significance of the findings, a larger study involving other locations is recommended. All participants were from metropolitan and outer metropolitan areas. There are major differences in work loads, trauma patterns, and volunteer involvement and experience between metropolitan and rural settings. The lack of involvement of rural participants may have influenced the data. While, within the organization, the responders and instructional standards are deemed comparable between metropolitan and rural areas, care must be taken in extrapolating the results of this study to the rural setting.
Conclusions
This study assessed the ability of participants to acquire and maintain the skill of applying an extrication cervical collar. The results of this study demonstrate that first responders are able to acquire the skill. There is a need for certain aspects of cervical collar application to be emphasized in training. Skill maintenance during a 12-month period is poor, there is no statistical difference from people who utilized the collar within the 12-month period and those who did not. Despite this, it is recommended that regular practice of cervical collar application be performed, with reaccreditation of the skill at 12-month intervals. There may be value in repeating the study with larger numbers and reevaluation at shorter intervals compared to a control group not using collars during a 12-month period.
There is no consensus on which form of cervical immobilization should be used in the prehospital setting. Most ambulance authorities in Australia use extrication cervical collars for the immobilization of a suspected cervical spine injury. Changes to St. John practice have occurred in some Australian states to remain consistent with local ambulance service practices, to assist with continuity of casualty care, and for pragmatic logistical reasons. There still is a need for clinical outcomes-based research on the use of spinal immobilization in the prehospital setting.
Recent International Liaison Committee on Resuscitation (ILCOR) statements will lead to a re-examination of the management of suspected cervical spine injuries by first aid providers and prehospital personnel. 1
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Skill Utilization
Cervical collar application was not commonly used within the sample group during the study period. There was no statistical significance between the amount of times participants used the cervical collar in relation to competence at the second assessment. This varies with the findings of the study by Zeitz et al, which show that competence increased with the increase in usage of defibrillators. 13 Zeitz identified a high retention rate of defibrillation skills and that frequent exposure to the skill was a significant factor in maintaining competence. The principles of adult learning also emphasize that frequent revision can help people retain knowledge and practical skills. 27 However, this was not tested formally in this study. A factor to be considered with the results of Zeitz's study is that when using defibrillators, prompts are given by the machine, this is not the case when applying a cervical collar. This is particularly so when considering the four key elements, which produced reduced competence within the second assessment, are concerned with measuring and assembling the collars for application. A larger sample group may have varied the results of this study.
Value of Spinal Immobilization
The practice of spinal immobilization in the prehospital setting has evolved on the basis of rational conjecture, personal experience, and equipment development. The goal of prehospital spinal immobilization devices is to stabilize the spine for the safe transfer of patients to definitive care. Uncertainty remains about the clinical outcomes of spinal immobilization and the nature of best practice. 28 The Guidelines of the American Association of Neurological Surgeons and The Congress of Neurological Surgeons highlight limited rigorous evidence from clinical trials exists due to "physical and ethical constraints". The diversity of techniques and devices and the lack of evidence "make immobilization technique and device recommendations difficult". 9 As indicated in a Cochrane Review on the clinical outcomes of spinal immobilization, adverse effects from spinal immobilization on mortality, neurological injury, and spinal stability remain uncertain. Large, prospective studies are needed to validate the decision criteria for spinal immobilization in trauma patients with a high risk of spinal injury. Randomized, controlled trials using trauma patients are required to establish the relative effectiveness of alternative strategies for spinal immobilization. 7 Only some areas within St. John in Australia have taught the use of extrication cervical collars. There has been no study to confirm the efficiency of that teaching or any consideration of how long the skill is retained.
Limitations
The study had a relatively small sample group (64), was conducted within one state of Australia, and was performed 
